AD-A105  933 


UNCLASSIFIED 


BAKER  (MICHAEL)  JR  INC  BEAVER  PA  F/6  13/13 

NATIONAL  DAM  SAFETY  PROGRAM.  WILLOW  BROOK  DAM  (INVENTORY  NUMBER — ETC(U) 
AUG  81  G  KESTER  DACW51-B1-C-0010 


1*2 

A?C&93  3 

m 

1 1 

'  •  i 

wP 

Mini 

;  am 

m 

1 

f  t 

\ 

r 

$££ 

IWFII* 

* 

r 

- 

■  - 

2S£:r~ 

m 

m 

■ 

M 

■ 

“  ^ 

PI 

4  .  **«  arjl 

k-  — -  * 

• 

BBS  1 

Ba 

L 

/ 

C  * 

% 

iK»uar»  imu  un  i-  ham 


- - - - IDA10593S 


kuo  i,'«kT*ucrr07»* 
Heroine  coMi»t.cnNC  for* 


i  aiOMuri  tn«.M  m«h» 


k  t  fi>l  O*  M*OD(  »  »I««S  tOUUIQ 

Phase  1  Inspection  Upurc 
bstloul  u*n  Safety  Progtaj 

»  r(MO*W*b  a*«  *iK«Tiw<ni 
•  -o%ri»»*.T  j*  *»*»?  »««•»*<<*  * 

•  7dacusi-ii-c  eoisl' 


4301  Dutfch  Ridge  Road  I  C\lCtf\ 

teivgSpA  13D09  IXlUr 

Tj  co«;ini.u»a  #*»ici  nmii  »h#  »oo»«m 
D-pertaent  of  the  Any 

26  Federal  Plata  Hew  York  District,  CofE 
Hew  York,  Hr i  York  IPifl,  _  _ 

1 1.1  HOa  Ta*imZ  »C  ▼  *»>•«  *  »OMHW«llwl  *—  l  —  *4  at*.' 

Depa rtaent  o  the  A ray 

26  Federal  P.axa  New  York  District,  CofE 
New  York,  *Y  10287 
* 


>•  »boc«am  iVui-r  »»o.ntfl»u 
mu  a  mm  i. ■»( r  utMtoe 


is  o .jrmwnt 


Approved  for  public  release;  Distribution  unllnited 


IT  aiTMMriOT  STaTKwenr  f<«  *•  •*««!  w»*>W  la  Mm*  H,  M 


ia  M»nu 


tft  KIY  MAOt  Ml  /•••♦•  I# 

Daa  Safety 

National  Daa  Safety  Progras 

Visual  Inspection 

Hydrology,  Str.c-sral  Stability 


Vi  How  Brook  Daa 

Orange  County 

Lover  Hudson  River  teem 


is  »an»»crfr-  1  -  — 


This  raw*  pvldes  lnfotration  ana  analysis  on  the-  physical  -sedition  or 

daa  as  oft  r  report  date.  Info. -scion  and  analysis  srs  based  an  visual 

Inspect  1 o  ’he  daa  by  the  per. aroint  orgaol'etian.  — * 

Exar. nation  of  avallablo  documents  and  a  visual  inspec¬ 
tion  of  tne  daa  and  appurtenant  structures  did  not  rsvsal 
any  conditions  which  constitute  an  irasedlate  hatard  to  huaian 
life  or  property 
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Using  Us  Corps  of  Englnscrs'  screening  criteria.  It 
has  been  determined  that  the  dam  would  be  overtopped  for  all 
storma  exceeding  approximately  26  percent  of  the  Probable 
Maximum  Flood  (PMF).  The  spillway  is,  therefore,  adjudged 

as  'seriously  inadequate"  and  the  dan  is  assessed  as  unsafe, 

non- emergency.  . _ _  ,  - 

The  classification  of  "unsafe”  applied  to  a  dam  because 
of  a  "seriously  inadequate  spillway"  is  not  meant  to  connote 
d*9r«e  of  emergency  as  w.  .ild  be  associated  with  an 
"unsafo  classification  applied  for  a  structural  deficiency. 

It  does  mean,  however,  that,  based  on  an  initial  screening 
and  preliminary  computations,  there  appears  to  be  a  serious 
deficiency  in  spillway  capacity,  so  that  if  a  severe  storm 
were  to  occur,  overtopping  and  failure  of  the  dam  would  take 
place,  significantly  Increasing  the  hazard  to  loss  of  life 
downstream. 

V 

it  is  these fore  recommended  that,  within  3  months  of 
notification  of  the  owner,  detailed  hydrologic  and  hydraulic 
investigations  of  the  structure  should  be  undertaken  to  more 
determine  the  site-specific  characteristics  of 
the  watershed  and  their  effects  upon  the  overtopping  potential 
°/  *he  d**  The  results  of  these  investigations  and  analyses 
••i**  determine  the  appropriate  remedial  measures  which  will 
oa  required.  in  the  interim,  a  detailed  emergency  action 
P*an  must  be  developed  and  implemented  during  periods  of 
"^/^Y****  heavy  precipitation  Also,  around-the-clock  sur- 
Vv**l lance  must  be  provided  during  these  periods. 

Current  inspection  and  maintenance  procedures  by  the 
owner  are  inadequate  Monitoring  of  the  reservoir  levels 
should  be  expanded  to  include  readings  during  peak  flow 
per  lods . 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
F.ecostmended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations  Copies  of  these  guidelines  stay  be 
obtained  from  the  Office  of  Chief  of  Engineers  Washington, 

0  C  20314  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dans  which  nay  pose  hazards  to 
human  life  or  property  The  assessment  of  the  general 
condition  of  the  dam  is  uased  upon  available  data  and  visual 
inspections  Detailed  investigation  and  analyses  involving 
topographic  napping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  ot  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  ruch  action,  while 
improving  the  stability  and  safety  of  the  dan  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  Internal  and 
external  conditions  and  is  evolutionary  in  nature  It  would 
be  incorrect  to  assume  that  the  present  condition  of  tfte  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future  Only  through  frequent  Inspections  can 
unsafe  conditions  be  detected  and  unly  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or 
corrected 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydro’ ogle  and  hydraulic  analyses  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof 
Because  cf  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam  its  general  condition  and  the 
downstream  damage  potential 
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Nt-w  York 
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Tributary  of  Moodna  Creek 
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ASSESSMENT 

Examination  of  available  documents  and  a  visual  inspec- 
tion  of  the  dam  and  appurtenant  structures  did  not  reveal 
any  conditions  which  constitute  an  immediate  hazard  to  human 
life  or  property 

Using  the  Corps  of  Engineers'  screening  criteria,  it 
has  been  determined  that  the  dam  would  be  overtopped  for  all 
storms  exceeding  approximately  26  percent  of  the  Probable 
Maximum  Flood  (PMF)  The  spillway  is,  therefore  adjudged 

as  "seriously  inadequate"  and  the  dam  is  assessed  as  unsafe 

non-emergency 

The  classification  of  "unsafe"  applied  to  a  dam  because 
of  a  "seriously  inadequate  spillway"  is  not  meant  to  connote 
the  same  degree  of  emergency  as  would  be  associated  with  an 
"unsafe"  classification  applied  for  a  structural  deficiency 
It  does  mean,  however,  that,  based  on  an  initial  screening 
and  preliminary  computations,  there  appears  to  be  a  serious 
deficiency  in  spillway  capacity,  so  that  if  a  severe  storm 
were  to  occur,  overtopping  and  failure  of  the  dam  would  take 
place,  significantly  increasing  the  hazard  to  loss  of  life 
downstream 

It  is  therefore  recommended  that,  within  3  months  of 
notification  of  the  owner,  detailed  hydrologic  and  hydraulic 
investigations  of  the  structure  should  be  undertaken  to  more 
accurately  determine  t-he  site-specific  characteristics  of 
the  watershed  and  their  effects  upon  the  overtopping  potential 
of  •‘he  dam  The  results  of  these  investigations  and  analyses 
will  determine  the  appropriate  remedial  measures  which  will 
be  required  In  the  interim,  a  detailed  emergency  action 
plan  must  be  developed  and  implemented  during  periods  of 
unusually  heavy  precipitation  Also,  around-the-clock  sur¬ 
veillance  must  be  provided  during  these  periods 
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Current  inspection  and  maintenance  procedures  by  the 
owner  are  inadequate  Monitoring  of  the  reservoir  levels 
should  be  expanded  to  include  readings  during  peak  flow 
periods 

The  following  remedial  Measures  oust  be  completed 
within  one  year 

1.  The  low  area  of  the  dam  crest  on  the  left  side  of 

the  spillway  should  be  filled  to  the  average 

elevation  of  the  top  of  dam  590  0  ft,  M  S  L 

2  The  deterioration  in  the  spillway  wingwalls  should 
be  repaired  and  rock  riprap  should  be  placed  at 
the  junction  of  the  wingwalls  and  dam  to  prevent 
undercutting 

3  All  debris  should  be  removed  from  the  spillway 
discharge  channel. 

4.  The  riprap  on  the  upstream  face  should  be  redressed 
and  extended  to  the  crest  of  the  dam 

5.  The  crest  of  the  dam  should  be  regraded  and  leveled 

to  elevation  590.0  M  S,L.  with  a  width  of  at  least 

5  feet. 

6  All  brush  and  trees  should  be  cut  off  at  ground 
level  over  the  entire  dam,  and  the  embankment 
should  be  mowed  regularly  The  root  systems 
should  be  removed  for  trees  with  a  trunk  diameter 
greater  than  3  inches,  and  the  resultant  cavities 
should  be  backfilled,  compacted,  and  seeded 

7.  The  uprooted  trees  should  be  removed  and  the 

depressions  left  should  be  backfilled  compacted, 

and  seeded 

8  The  cracks  in  the  spillway  discharge  channel  wails 
should  be  repaired  and  joints  repointed  as 

necessary 

9  The  missing  concrete  caps  for  the  masonry  wahs  at 
the  spillway  weir  should  be  replaced 

10  The  cracks  in  the  concrete  top  of  the  springhouse 
should  be  repaired 

11.  A  staff  gage  should  be  installed  to  monitor  reservoir 
levels  above  normal  pool 


Ir  V  .  r  •  -  ‘  r  f  r 

Vic*  President 
MICH Hi\* 


APPROVED 


BAKER/' JR/  o i.  N«w  York, 

cZ/ 

ion*l  w  M  Jr 

Hew  York  District  Engineer 
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SECTION  1  PROJECT  INFORMATION 


1  1  GENERAL 


*  Authority  -  The  Phase  I  Inspection  reported  herein 
was  author 1 ted  by  the  Departme-t  of  the  Army  New 
York  District,  Corps  or  Engineers  to  fulfill  the 
requirements  of  the  National  Dam  Inspection  Act 
Public  Law  92-367. 

b  Purpose  of  I nspectlon  -  This  inspection  was  con¬ 
ducted  to  evaluate  the  existing  conditions  of  the 
dam  to  identify  deficiencies  and  hazardous  condi¬ 
tions,  to  determine  If  these  deficiencies  constitute 
hazards  to  life  and  property,  and  to  recommend 
remedial  measures  where  requires 

1.2  DESCRIPTION  OF  PROJECT 

a  Description  of  Dam  and  Appurtenances  -  Wiliow 

Brook  Dam  is  an  earthfili  embankment  wuth  a  concrete 
core  wail.  The  dam  is  540  feet  long  and  IB  5  feel 
high,  measured  from  the  invert  of  the  outlet  pip* 
at  the  downstream  foe  to  the  minimum  top  of  dam 
The  crest  width  of  the  dam  varies  from  3  feet  to 
4  5  feet.  A  concrete  springhouse  is  located  cn 
the  right  side  of  the  upstream,  face  of  the  embanx- 
ment,  and  a  concrete  gate  house  is  situated  at  the 
center  of  the  embankment  There  la  no  internal 
drainage  system  for  the  dam 

A  concrete  spillway  is  located  on  the  left1  side 
of  the  dam  The  spillway  consists  of  a  concrete 
broad-crested  weir  and  concrete  training  walls 
faced  with  stone  The  broad-crested  weir,  with  a 
length  of  25  feet  and  breadth  of  S  feet  has  an 
inclined  upstream  face  of  about  45  degrees  and  a 
vertical  downstream  face  Water  passing  over  the 
weir  cascades  down  two  concrete  steps  each  1 


booking  downstrear 
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foot  wide  by  2  feet  high,  to  a  paved  masonry  apron 
with  masonry  training  walls  Water  than  passes  over 
a  rock  rubble  falls  and  through  a  discharge  channel 
consisting  of  masonry  paved  bottom  and  sides  The 
masonry  walls  of  the  spillway  and  discharge  channel 
arc  capped  with  concrete  The  discharge  channel 
empties  into  a  corrugated  steel  culvert  5  5  feet 
wide  by  3  0  fact  high  under  the  road  downstream 
of  the  dam. 

The  outlet  works  consist  of  a  24-inch  cast  iron 
pipe  placed  through  the  center  of  the  dam  A 
concrete  gate  house  is  located  on  the  upstream 
side  center  of  the  dam  containing  the  control 
for  the  gate  on  the  outlet  pipe  The  outlet  pipe 
exits  into  a  channel  consisting  of  masonry  paved 
bottom  and  sides  The  masonry  walls  are  capped 
with  concrete  The  outlet  works  channel  joins  the 
spillway  discharge  channel  and  empties  into  the 
same  corrugated  steel  culvert 

b  Location  -  Willow  Brook  Dam  is  located  in  the  Tcwn 
of  Blooming  Grove.  Orange  County,  New  York,  on  an 
unnamed  tributary  of  Noodna  Creek  The  coordinates 
of  the  dam  are  N  41°  20  9  and  W  74*  11  8  The 
dam  and  reservoir  are  located  cn  the  U  S  G  S  7.S 
minute  topographic  quadrangle  nonroe.  New  York  A 
Location  Plan  is  Included  in  Appendi.c  E 

c.  Sixe  Classification  -  The  height  of  the  da*  is 

18  5  feet,  and  the  reservoir  volume  at  the  top  of 
the  dam  is  1061  acre-feet  Therefore,  the  dam  is 
in  the  "intermediate"  size  category  as  defined  by 
the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams 

d  Hazard  Classification  -  Three  homes  are  located 

about  1  mile  downstream  of  the  da*  A  fourth  home 
and  an  apartment  complex  «re  located  1  4  and  1  5 
miles  respectively  downstream  of  the  dam  There 
is  danger  of  loss  of  human  life  from  large  flows 
downstream  of  the  dam  Therefore  Willow  Brook 
Dam  is  considered  to  be  in  the  "high"  hazard 
category  as  defined  by  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams 

e  Ownership  -  The  dam  and  reservoir  are  owned  by 
Orange  and  Rockland  Utilities  Inc  ,  71  Dolson 
Avenue  Middletown  New  York  10940  The  contact 
person  is  Mr  George  Begbie  (Telephone  914-343-5324) 
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f  Purpose  of  the  Data  -  Th«  dam  was  originally  built 
to  impound  watar  fcr  cooling  steam  condensers  of 
the  Orange  and  Rockland  Electric  Co  The  dam  and 
reservoir  are  presently  used  for  recreational 
purposes 

g  Design  and  Construction  History  -  Wi^iow  Brook  Da® 
was  designed  by  Knight,  Bush  and  Thompson  Civil 
Engineers  and  Surveyors  of  Monroe ,  New  York  in 
November,  1923  Orange  and  Rockland  Electric  Co 
constructed  the  dam  in  the  fall  of  1925  and  spring, 
summer,  and  fall  of  1926  The  design  engineers 
supervised  construction  of  the  da® 

h  Normal  Operating  Procedures  -  There  are  no  formal 
written  operational  procedures  for  Willow  Brook 
Ham  The  reservoir  is  normally  maintained  at  the 
crest  elevation  of  the  spillway  weir 

1  3  PERTINENT  DATA 

a  Drainage  Area  t  square  ml las)  - 

b  Dl  scharge  at  La®  j_c  f  s  )  - 

Spillway  at  Top  of  Dam  (Minimum) 

Reservoir  Drain  at  Normal  Pool 

c.  Elevations  jJ'eet  M  S  L.  )  *  - 

Top  of  Dam  (Average) 

Top  of  Dam  (Minimum) 

Spillway  Crest 

Reservoir  Drain  (24"  C  I  P  ) 

Inlet  Invert 
Outlet  Invert 

d  Reservoir  Surface  \ Acres )  - 

Top  of  Dam  (Minimum) 

Spillwsy  Crest 

e  Reservoir  Storage  Capacity  (Acre 

Top  of  Dam  (Minimum) 

Spillway  Crest 


1  34 


425.0 

53.0 


590  0 
568.2 
505,0 

570.0 
569  66 


76,0 
63  4 

Feet)  - 


1061  0 

641  0 


’All  elevations  are  referenced  to  the  spillway  crest, 
elevation  565  0  feet  Mean  Sea  Level  (M  S  L. )  as  shown  on 
the  original  design  plans 
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Dan  - 


Type  Earthfill  ea&ankaent  with  concrete 
cora  wall 
Length  (Feet) 

Slopes  (Vertical  Horizontal) 

Upstreaa  - 
Downs t re a»  - 
Crast  Width  (Feet) 

Maxlntua  * 

Miniatua  - 


540  0 

1:2  2 
1:2  1 


Spillway  - 


Type  Uncontrolled,  broad-created  concrete 
weir. 

Length  of  Crest  Perpendicular  to 
Direction  of  Flow  (feet) 

Width  of  Crest  Parallel  to  Direction  of 
Flow  (feet) 

Reservoir  Drain  - 


25  0 


Type  24- inch  Cast  Iron  Pipe 

Control:  Control  for  the  gate  on  the  outlet  pipe 

is  located  in  the  gate  house  at  the 
upstreaa  side  center  of  the  daa 

Appurtenant  Structures  -  A  concrete  springhouse 
is  located  on  the  right  upstreaai  side  of  the  daa 
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SECTION  2:  ENGINEERING  OATA 


2  I  GEOLOGY 

Willow  Brook  D«jb  is  located  in  s  narrow  portion  jf  ths 
Appalachian  Uplands  physiographic  provinca  in  southaastam 
Naw  York  Tha  Geologic  Map  of  Naw  York  (Rafaranca  2, 
Appendix  0)  dascribas  badrock  In  tha  immediate  araa  of 
tha  dam  as  undi f farantiatad  sadistantary  daposits  of 
Lowar  Davonian  and  Silurian  sandstonas,  shalas  lime- 
stonas  and  dolostonas  Thasa  badrock  unita  ara  ovarlain 
by  glacial  till  deposits  of  variabla  dapth 

Although  rafarancas  do  not  show  any  faulting  at  tha  dam 
site,  badrock  in  tha  surrounding  araa  has  baan  axtansivaly 
disruptad  by  faulting;  normal  faults  ara  locatad  from  1 
to  3  alias  to  tha  south  and  northwast  of  tha  sita, 
raspactivaly ,  wharaas  a  larga  nor theast- southwast 
trending  thrust  fault  is  locatad  about  2  alias  to  tha 
aast 

2  2  SUBSURFACE _I NVSST I GAT I ON 

Tha  profile  of  tha  daa  shown  on  tha  original  plans 
(Appendix  E)  provides  a  general  description  of  foundation 
conditions  at  tha  sita,  based  on  boring  data  This 
profile  shows  that  tha  sita  was  ovarlain  by  daposits  of 
clay,  hardpan,  and  boulders,  varying  in  thickness  up  to 
about  SO  feat  A  rock  outcrop  was  reported  on  tha  left 
abutaiant,  near  tha  spillway  Bedrock  is  described  on 
tha  profile  as  gneiss,  shale  and  1 i Me stone  As  shown 
on  tha  field  sketch  in  Appandix  E,  tha  outcrop  shown  on 
tha  original  plans  was  also  noted  during  tha  inspection 

A  memorandum  provided  by  tha  owner  indicates  that  there 
ara  two  limestone  "caverns"  locatad  under  tha  lake  A 
copy  of  tha  memorandum  is  included  in  Appandix  F 

23  DAM  AND  APPURTENANT  STRUCTURES 

Two  drawings  for  the  dam  prepared  by  Knight.  Bush  and 
Thompson,  Civil  Engineers  and  Surveyors  for  tha  Orange 
and  Rockland  Electric  Co  ,  ware  available  for  review 
during  thasa  investigations  Tha  drawings  illustrate 
tha  original  dam  design  features  Thasa  drawings  ara 
included  in  Appandix  E  Coplaa  of  correspondence 
between  Knight,  Bush  and  Thompson  and  tha  State  of 
Naw  York,  Department  of  State  Engineer  and  Surveyor 
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were  also  provided  for  tha  lnspaction  and  ara  mcludad 
in  Appandix  F  Tha  lattara  discuss  design  and  construc¬ 
tion  datails  and  a  request  for  a  construction  permit 
axtansion  Thay  vara  writtan  during  construction  of 
tha  daai.  Tha  dan  was  constructad  during  1925  and  1926 

This  structure  is  compi i sad  of  an  aarth  embankment  with 
a  concrete  core  wall  Tha  available  drawings  indicate 
that  tha  concrete  cote  wall  is  keyed  into  bedrock  A 
concrete  spillway  is  located  on  tha  left1  side  of  tha 
structure  Tha  spillway  discharge  channel  consists  of 
a  masonry  paved  bottom  and  sides,  and  runs  from  tha 
spillway,  along  tha  toe  of  tha  embankment,  to  tha 
canter  of  tha  dam  where  it  joins  tha  downstream  channel 
A  24-inch  diameter  cast  iron  pipe  serves  as  the  outlet 
for  the  dam  A  slide  gate,  controlled  by  hand  crank, 
is  used  to  control  flow  from  the  outlet  The  outlet 
and  gate  house  are  located  near  the  center  of  the 
structure.  Near  the  right  end  of  the  embankment  is  a 
sprlnghouse  A  pipe  in  the  sprlnghouse  is  connected  to 
one  of  the  two  "caverns”  previously  mentioned  The 
pipe  could  be  used  as  a  well,  but  at  the  present  time 
it  is  unused  The  other  "cavern"  was  piped  to  the 
spring  pond  located  downstream  of  the  dam  A  description 
of  the  limestone  "caverns"  is  included  in  Appendix  F 

The  existing  dam  is  illustrated  by  a  field  sketch  which 
is  included  in  Appendix  E. 

2  4  CONSTRUCTION  RECORDS 

No  information  concerning  construction  of  the  structure 
is  available  other  than  the  previously  discussed  drawings 
and  letters,  and  a  peruit  application  for  dam  construc¬ 
tion  to  the  New  York  Department  of  State  Engineer  and 
Surveyor  (the  application  is  Included  in  Appendix  C) 

2  5  OPERATION  RECORDS 

The  slide  gate  controlling  discharges  is  opened  approxi¬ 
mately  once  or  twice  each  year  when  the  lake  level 
rises  approximately  12  inches  over  spillway  elevation 
and  floods  the  old  power  plant  located  along  the  lake 
shore  Once  the  lake  level  drops  to  spillway  level, 
the  gate  is  closed  The  owner  has  no  procedures  'or 
regular  dam  inspections  or  regular  maintenance  Ine 
only  known  maintenance  performed  at  this  dam  in  the 
last  few  years  was  the  removsl  of  some  brush  from  the 
upstream  face  during  the  winter  of  1979-1960 


^Looking  downstream 
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2  6  EVALUATION  OE  DATA 


The  background  information  collactad  during  tha  inves¬ 
tigation  was  obtained  from  Mr  George  Begbie  of  the 
Orange  and  Rockland  Utilities  Inc  Available  engineer¬ 
ing  data  are  considered  adequate  and  reliable  for 
Phase  I  Inspection  purposes 
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SECTION  3.  VISUAL  INSPECTION 


3.1  FINDINGS 


a  g>n<nl  -  The  Inspection  of  Willow  Brook  Dam  was 
conducted  on  5  March  1981  during  cool  and  cloudy 
weather  Light  snow  fell  during  the  inspection, 
and  temperatures  ranged  from  30*F  to  33*F  The 
reservoir  level  was  at  the  crest  of  the  spillway 
A  follow  up  Inspection  was  conducted  on  9  March 
1981  This  inspection  was  made  to  observe  the 
eatoankment  without  snow  and  to  take  additional 
pictures  Deficiencies  found  during  the  inspection 
will  require  remedial  treatment  A  Field  Sketch 
of  conditions  found  during  the  inspection  is 
included  in  Appendix  F  The  complete  Visual 
Inspection  Checklist  is  presented  as  Appendix  B 

b  Spillway  -  The  upstream  ends  of  the  wlngwalls  are 
undercut  and  show  signs  of  deterioration.  The 
concrete  caps  for  the  masonry  walls  at  the  spillway 
weir  are  missing  (as  shown  in  Photo  4)  In  the 
spillway  discharge  channel,  there  are  some  minor 
cracks  in  the  masonry  walls  above  normal  water 
level  A  few  boards  were  found  in  the  channel  at 
the  rock  rubble  falls,  and  tree  branches  were  in 
the  channel  neat  the  confluence  with  the  outlet 
works  channel 

c  Embankment  -  The  entire  upstream  face,  crest,  and 
downstream  face  are  covered  with  brush  and  trees 
(as  shown  in  Photos  1  and  2),  There  are  several 
uprooted  trees  rn  the  dam  one  on  the  upstream 
face  (shown  ir  Photo  3),  and  three  on  the  down¬ 
stream  face  (see  Field  Sketch  in  Appendix  E)  The 
width  at  the  crest  of  the  dam  varies  from  3  0  feet 
to  4  5  feet  A  footpath  is  worn  along  the  upstream 
side  of  the  crest  On  the  left  side  of  the  spillway 
masonry  wall,  the  crest  Is  eroded  to  the  top  of 
the  concrete  core  wall  (as  shown  in  Photo  4)  The 
upstream  face  of  the  dam  is  protected  by  riprap  at 
the  normal  reservoir  level  Some  sloughing  of  the 
riprap  was  observed  at  the  time  of  inspection  No 
seepage,  surface  cracking,  or  movement  at  the  toe 
was  observed  during  the  inspection  The  juncticn 
of  the  left  and  right  abutments  with  natural 
ground  appeal  to  be  in  good  condition  There  is 
no  internal  drainage  system  for  the  dam 

d  dutiet  WorJcm  -  The  control  for  the  outlet  pipe 

gate  located  on  top  of  the  gate  house.  Is  rusty 
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but  able  to  ba  opai atad  According  to  tha  ownar, 
th«  gata  waa  opanad  and  cloaad  within  tha  laat 
yaar  Tha  gata  housa  and  outlat  pi pa  appaar  to  Da 
In  good  condition  Tha  outlat  worka  channal  (as 
shown  In  Photo  6)  is  in  good  condition 

a  Downs tiaam  Channal  -  Tha  downstraaai  channal  is  a 

natural  straan  locatad  in  a  woodad,  soaawnat 
narrow  vallay  (as  shown  in  Photo  6)  Tha  straam 
slopa  is  shallow,  approxlmataly  0  6  parcant 

f  Rasarvolr  -  Tha  slopas  lssaadiataly  adjacant  to  tha 
rasarvolr  ara  modarata  and  wall  vagatatad  Sadl- 
mantation  is  minor  as  soundings  takan  during  tha 
inspactlon  lndlcata  tha  rasarvolr  dapth  is  from  13 
faat  to  IS  faat  Thara  wara  no  rasarvolr  monitoring 
instrumants  obsarvad 

g  Appurtanant  Structures  -  Tha  cone rata  top  for  tha 
sprlnghousa,  locatad  on  tha  right  slda  of  tha  dam 
is  crackad 

32  EVALUATION 

Tha  visual  Inspactlon  ravaalad  savaral  daficianclas  in 

this  structura  Tha  following  wara  notad; 

1  On  tha  lsft  slda  of  tha  spillway  masonry  wall,  tha 
crast  is  arodad  to  tha  top  of  tha  concrata  cora 
wall. 

2  Tha  upstraam  ands  of  tha  spillway  wingwalls  ara 
undarcut 

3  Dabrls  is  in  tha  spillway  discharga  channal 

4  Tha  antlra  upstraam  faca,  crast,  and  downstraam 
faca  of  tha  ambankmant  ara  covarad  with  brush  and 

trass 

5  Thara  ara  savaral  uprootad  trass  on  tha  ambankmant 

6  Soma  sloughing  of  tha  riprap  on  tha  upstraam  faca 
was  obsarvad 

7  Tha  crast  width  of  tha  ambankmant  varias  from  3  0 
to  4  5  faat 

S  Thara  ara  soma  minor  cracks  in  tha  masonry  walls 
of  tha  spillway  discharga  channal 
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9. 


There  ate  cracks  in  ths  concrsts  cap  of  tha  spring- 
house 

10  Tha  concrete  caps  for  the  masonry  walls  at  the 
spillway  weir  are  missing 

11  There  are  no  reservoir  monitoring  instruments 
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SECTION  4  OPERATION  ANt  MAINTENANCE  PROCEDURES 


4  1  PROCEDURES 

The  operation  of  the  dam  la  an  automatic  function 
controlled  by  the  crest  of  the  spillway 

4  2  MAINTENANCE  OF  Tiff;  DAM 

Maintenance  of  the  da*  la  the  responsibility  of  the 
owner  There  are  no  foraal  Inspection  or  Maintenance 
procedures  for  Willow  Brook  Da* 

4  3  WARNING  SYSTEM 

There  Is  no  warning  procedure  or  emergency  action  plan 
In  the  event  of  da*  failure 

4  4  EVALUATION 

It  Is  recosssended  that  formal  Inspection  and  Maintenance 
procedures  be  developed  and  iapleaented  Maintenance 
iteas  should  be  corrected  annually,  A  warning  systen 
and  emergency  action  plan  should  be  developed  and 
lapleaented 
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SECTION  5 ;  HYDRAULIC  HYDROLOGIC 


5  1  DRAINAGE  AREA  CHARACTER  I  ST ICS 

Delineation  of  the  watershed  above  Willow  Brook  Daa  was 
made  using  the  Monroe,  New  York  USGS  7.5  minute  quadran¬ 
gles  The  drainage  basin  is  comprised  of  about  10% 
residential  development,  ■*%  lake  surface,  and  83% 
wooded  land  Slopes  in  the  reservoir  are  mostly  moderate 
about  8%  to  15%  The  total  drainage  area  of  Willow 
Brook  Dam  is  1.34  square  miles  A  Watershed  Map  is 
shown  in  Appendix  E 

52  ANALYSIS  CRITERIA 


An  hydrologic  analysis  of  the  watershed  and  hydraulic 
analysis  of  the  dam  was  conducted  using  the  U  S  Army 
Corps  of  Engineers’  Flood  Hydrograph  Package  HEC-1  DB 
computer  program  (Reference  10.  Appendix  D) .  The  unit 
hydrograph  was  defined  using  the  Snyder  Unit  Hydrograph 
Metnod  Estimates  of  Snyder  hydrograph  coefficients 
were  based  upon  average  coefficients  from  the  Hydrologic 
Flood  Routing  Model  for  Lower  Hudson  River  Basin  (Refer¬ 
ence  13,  Appendix  D)  Rainfall  losses  were  estimated 
at  an  initial  loss  of  1.0  inch  and  a  constant  loss  rate 
of  0.1  inch  per  hour  thereafter  The  hydraulic  capacity 
of  the  dam,  reservoir,  and  spillway  was  determined  by 
incorporating  the  Modified  Puls  Routing  Method  Ail 
flood  routings  were  begun  with  the  reservoir  at  normal 
pool  level  The  Probable  Maximum  Flood  (PMF)  and  1/2 
Probable  Maximum  Flood  (1/2  PMF)  were  developed  and 
routed  through  the  reservoir 

5  3  SPILLWAY  CAPACITY 

The  capacity  of  the  spillway  at  the  minimum  top  of  dam 
(elev  586  2  ft.)  for  the  existing  conditions  was 
determined  to  be  425  cubic  feet  per  second  (c  f  s  ). 

With  the  low  area  adjacent  to  the  spillway  filled  in, 
the  spillway  capacity  at  the  minimum  top  of  dam  (elev 
589  4  ft.)  was  determined  to  be  741  c  f  s 

5  4  RESERVOIR  CAPACITY 

The  storage  capacity  of  Willow  Brook  Dam  at  normal  pool 
is  841  acre-feet  The  storage  capacity  of  the  reservoir 
at  the  minimum  top  of  dam.  is  1061  acre-feet  Therefore 
flood  control  storage  of  the  reservoir  between  the 
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spillway  crest  and  top  of  das  is  220  acre-feet  This 
volume  represents  a  total  of  3  06  inches  cf  runoff  from 
the  watershed 


5  5  B  LOOPS  OB  RECORD 

No  records  concerning  the  effects  of  significant  floods 
on  the  dan  and  spillway  are  available 

5  6  OVERTOPPING  POTENTIAL 

The  peak  outflow  of  the  PMF  is  2718  c  f  a  and  the  1/2- 
PMF  is  672  c  f  s  The  Baxiaus  capacity  of  the  spillway 
is  425  c.f  s  for  existing  conditions,  resulting  in  a 
spillway  capacity  of  28  percent  of  the  PMF  With  the 
low  area  adjacent  to  the  spillway  filled  in,  the  aaxiaua 
spillway  capacity  is  741  c,f  s  ,  resulting  in  a  spillway 
capacity  of  45  percent  of  the  PMF 

5.7  RESERVOIR  EMPTYING  POTENTIAL 

Th<  reservoir  can  be  drawn  down  by  aeans  of  a  24-inch 
cant  iron  pipe  as  described  in  Section  1  2a  Neglecting 
in  low,  the  reservoir  can  be  drawn  down  from  noraai 
pool  in  approxiaately  352  hours  or  14.7  days  This  is 
equivalent  to  an  approximate  drawdown  rate  of  1  foot 
per  day,  based  on  the  hydraulic  height  aeasured  froa 
noraai  pool  divided  by  the  tiae  to  dewater  the  reservoir 

5  8  EVALUATION 

It  was  determined  that  the  spillway  is  capable  of 
passing  26%  of  the  PMF  for  existing  conditions  or  45% 
of  the  PMF  assuming  the  low  area  adjacent  to  the  spill¬ 
way  is  filled  without  overtopping  the  daa  The  spillway 
is,  therefore,  judged  to  be  "seriously  inadequate" 

Conclusions  pertain  to  present  conditions,  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered 
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SECTION  6:  STRUCTURAL  STABILITY 


6  1  EVALUATION  GJ  EMBANKMENT  STABILITY 

*  Visual  OburvKloni  -  No  sign*  of  potential  insta¬ 
bility  were  observed  during  the  vleuel  inspection 
of  Willow  Brook  Data  Minor  problems  observed 
which  could  affect  the  stability  of  the  structure 
include : 

1 .  A  low  area  of  the  da©  crest  on  the  left  side 
of  the  spillway  would  provide  a  channel  for 
water  to  erode  the  embankment  during  future 
periods  of  high  lake  level.  It  appears  that 
the  embanknent  material  at  this  point  has 
been  eroded  away,  thus  exposing  the  top  of 
the  concrete  core  wall. 

2  The  upstream  spillway  wing  walls  have  been 
undercut 

3  Soiae  sloughing  of  the  upstream  riprap  face 
has  occurred,  however,  it  did  not  appear 
duiing  the  inspection,  to  be  a  major  problem 
or  an  indication  of  major  instability 

4  The  entire  dam  was  covered  with  trees  and 
brush  which  should  be  removed 

5  Four  overturned  trees  were  observed  on  the 
embankment  The  overturned  trees  have  created 
depressions  in  the  embankment  which  should  be 

redressed 

b  Design  and  Construction  Data  -  No  design  and 

construction  information  relating  to  stability  of 
the  embankment  is  available  for  Willow  Brook  Dam 
A  force  diagram  of  the  concrete  spillway  section 
of  the  dar.  was  made  for  application  of  the  dam 
construction  permit  and  is  included  in  Appendix  F 
No  calculations  of  overturning  or  sliding  stability 
were  provided  with  this  force  diagram 

c  Operating  Records  -  The  gate  valve  is  opeiated  as 
needed  to  reduce  the  lake  level  approximately  once 
a  year  No  formal  inspections  of  the  dam  are 

mode 

d  Post  Construction  Changes  -  No  changes  have  been 

made  to  the  dam  since  the  completion  of  construction 
in  late  1926 
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6.2  STABILITY  ANALYSIS 


The  results  of  previous  stability  analyses,  if  any, 
were  not  available  for  the  embankment  portion  of  Willow 
Brook  Das  As  previously  mentioned  a  force  diagram 
was  provided  for  the  concrete  spillway  portion  of  the 

daa 

The  das.  appears  to  be  a  relatively  homogeneous  embankment 
composed  largely  of  sandy  silt  with  gravel  (estimated 
to  be  ML  Croup  Soils  -  Unified  Classification  System). 

The  original  plans  for  Willow  Brook  Dam  indicate  a 
concrete  core  wall  was  placed  in  the  center  of  the 
embankment  The  top  of  the  core  wall  appeared  to  be 
exposed  next  to  the  left  spillway  wall.  Willow  Brook 
Dam  is  18  5  feet  high  with  a  crest  width  of  3  to  4 . 5 
feet  The  upstream  slope  of  the  embankment  is  IV  2  2H 
whiie  the  downstream  slope  is  IV  2  1H  The  upstream 
slope  is  protected  with  riprap  to  just  above  normal 
pool  level  The  crest  width  is  varied,  and  a  footpath 
is  worn  on  the  crest  The  das  can  be  drawn  down  at  the 
rate  of  approximately  1  foot  per  day  and  Is  therefore 
subject  to  rapid  drawdown  (greater  than  0.5  feet  drop 
in  the  reservoir  level  per  day)  as  determined  by  hydraulic 
calculations  made  during  this  investigation 

There  are  no  signs  of  major  instability  baaed  on  the 
overall  condition  of  the  das  as  observed  during  the 
visual  inspection  Therefore,  a  stability  analysis  is 
not  considered  necessary 

6 . 3  SEISMIC  STABILITY 

This  daa  is  located  in  Seismic  Zone  1  wnich  presents  no 
hazard  fora  earthquakes  according  to  the  Recommended 
Guidelines  for  Safety  Inspection  of  Pass  This  deter¬ 
mination  is  contingent  on  the  requirements  that  static 
stability  conditions  are  satisfactory  and  conventional 
safety  margins  exist 


i£ 


SECTION  7  •  ASSESSMENT  RECOPWENEATIONS 


7  1  ASSESSMENT 

a  Safety  -  Th«  Phase  I  Inspection  of  Willow  Brook 
Dam  revealed  that  the  spillway  is  'seriously 
inadequate"  based  on  the  Corps  of  Engineers 
screening  criteria  Outflows  from  any  storm  in 
excess  of  28  percent  of  the  PMF  will  overtop  the 
darn  For  this  reason  the  data  has  been  assessed 
as  unsafe  non-emergency 

The  classification  of  "unsafe",  applied  to  a  daa 
because  of  a  "seriously"  inadequate  spillway",  is 
not  meant  to  connote  the  sane  degree  of  emergency 
as  would  be  associated  with  an  "unsafe"  classifica- 
tion  applied  for  a  structural  deficiency  It  does 
'lean  however,  that  based  on  an  initial  screening, 
and  preliminary  computations  there  appears  to  be 
a  serious  deficiency  in  spillway  capacity  so  that 
if  a  severe  stora  were  to  occur,  overtopping  and 
failure  of  the  dam  would  take  place  significantly 
Increasing  the  hazard  to  loss  of  life  downstream 
from  the  daa 

b  Adequacy  of  Information  -  All  evaluations  and 
assessments  in  this  report  were  based  on  field 
observations  conversations  with  the  owner’s 
representative  available  engineering  data,  and 
office  analyses  The  information  collected  is 
considered  adequate  for  a  Phase  I  Inspection 

c.  Need  for  Additional  Information  -  DetaiLed  hydro- 

logic  and  hydraulic  investigations  of  the  structure 
are  considered  necessary  to  determine  the  appropriate 
mitigating  measures  in  response  to  the  spillway 
inadequacy 

d  Urgency  -  The  detailed  hydrologic  and  hydraulic 
investigations  must  be  initiated  within  three 
months  of  notification  to  the  owner  Within  one 
year  remedial  measures  resulting  from  these 
investigations  must  be  Initiated  with  completion 
of  these  measures  during  the  following  year  In 
the  interim,  a  detailed  emergency  action  plan  must 
be  developed  and  implemented  during  periods  of 
unusually  heavy  percipi tation  Around  the  clock 

surveillance  must  also  be  provided  during  these 
periods  The  problem  areas  listed  below  must  be 
corrected  within  one  year  of  notification 
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7  2  RECOMMENCED  MEASURES 


Regular  inspections  snd  maintenance  procedures  should 
be  developed  snd  implemented  A  thorough  checklist 
should  be  coa^lled  by  the  owner  or  the  owner  s  represen¬ 
tative  and  coatpleted  during  each  inspection  Maintenance 
iteas  should  be  completed  annually  The  reservoir 
level  should  be  aonitored  and  soae  type  of  records 
aaintained 

The  following  reaedial  measures  aust  se  completed 
within  one  year 

1  The  low  area  of  the  daa  crest  on  the  left  side  of 
the  spillway  should  be  filled  to  the  average 
elevation  of  the  top  of  daa,  590  0  M  S  L 

2  The  deterioration  in  the  spillway  w  ng  walls 
should  be  repaired  and  rock  riprap  should  be 
placed  at  the  junction  of  the  wing  walls  and  daa 
to  prevent  undercutting 

3  All  debris  should  be  removed  froa  the  spillway 
discharge  channel 

4  The  riprap  on  the  upstream  face  should  be  redressed 
and  extended  to  the  crest  of  the  daa 

5  The  crest  of  the  daa  should  be  regraded  and  leveled 
to  elevation  590  0  M  S  L  with  a  width  of  at  least 
5  feet 

6  All  brush  and  trees  should  be  cut  off  at  ground 
level  over  the  entire  daa  and  the  embankment  mowed 
regularly  The  root  systems  should  be  removed  for 
trees  with  a  trunk  diameter  greater  than  3  inches 
and  the  resultant  cavatles  backfilled,  compacted, 
and  seeded 

7.  The  uprooted  trees  should  be  removed,  and  the 

depressions  left  should  be  backfilled,  compacted, 

and  seeded 

8  The  cracks  in  the  spillway  discharge  channel  walls 
should  be  repaired  and  joints  repointed  as  necessary 

9  The  alssmg  concrete  caps  for  the  masonry  walls  at 
the  spillway  weir  should  be  replaced 
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10  The  cracks  in  the  concrete  top  of  the  sprlnghouse 
should  be  repaired. 

11  A  staff  gage  should  be  installed  to  monitor  reservoir 
levels  above  normal  pool 
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APPENDIX  A 
PHOTOGRAPHS 


CONTENTS 


Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Not* 


1:  Upstream  Face  of  Das  Concrete  Sprlnghouse  and 
Concrete  Cat*  House 

2.  Downstream  Face  of  Das 

3:  Uprooted  Tree  of  Upstream  Slope 

4  Spillway 

5  Spillway  Discharge  Channel  and  Rock  Rubble  Fall* 
Below  Spillway 

6  Confluence  of  Spillway  Discharge  *  annel  and  Outlet 
Works  Discharge  Channel  Natural  Stream  Downstream 
of  Dam 


Photographs  were  taken  on  9  March  1961 


WILLOW  BROOK  OAM 


Photo  1.  Up* t rear  Face  of  Dan.  Concrete  Cap 
for  Sprlnshouae  and  Concrete  Gatehouae. 

9  March  1981 


Photo  2.  Dovnatrean  Face  of  Da* 
9  March  1981 


VILLCW  BROOK  DAM 


49 


Photo  *.  Spillway 
9  March  1981 


VILLOt.  BROOK  DAM 


♦  • 


Photo  5.  Spillway  Discharge  Channel  and  Rock 
Rubble  Falls  below  Spillway 
9  March  1981 


Photo  6.  Confluence  of  Spillway  Discharge  Channel  and 
Outlet  Works  Discharge  Channel  Natural 
Strear  Downstream  of  Da*. 

9  March  1981 


APPENDIX  B 


VISUAL 


INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 


Basic  Data 


a.  Central 


Name  of  Dan  WlUov  Brook  Dam 
Fed.  I.D.  #  W  00033 
River  Baatn  Lower  Hudaon 
Location:  Town  Blooming  Grove 
Stream  Name  Unnamed 


DEC  Dae  No.  195C-450 


County  Orange 


Tributary  of  Moodna  reex 

Utitude  (K)  *1*  20.9  Longitude  (V)  74*  ^1.6 

Type  of  Dam  Earthfill  with  concrete  core  wall 

Hazard  Category  R***5 

Datc(a)  of  Inspection  _5  March  1961,  9  March  1981 
tfeather  Conditions  Cloudy  and  snowy ,  50*  F. -33*  T 
Reservoir  Level  at  Time  of  Inspection  383. 1  M.S.L. * 
b.  Inspection  Personnel  Terry  S.  Hawk,  Cary  W.  Todd,  Larry  A.  Diday 


Persons  Contacted  (Including  Address  &  Phone  No.)  91»-343-332» 
Ceorge  Begble  _  __ 

Orange  and  Rockland  Utilities,  Inc.  _ 

71  Poison _Avcnue  _ ' _ 

Middletown,  NT  10940 


History: 

Date  Constructed  Fall  of  1923 
Spring,  Sunmer,  an<J  tall  of1  H 


Date(s)  Reconstructed 


Designer  Knight,  Bush,  and  Thompson  Engineering,  Monroe  NY 
Constructed  It  Orange  and  Rockland  Electric  Co. 

Owner  Orange  and  Rockland  Utilities,  Inc. 


•Mean  Sea  Level  Dettas 


tmbantuset  t 


a.  Characteristics 

(1)  Embankment  Material  Homo ten  lous  earthf ill 

(2)  Cutoff  Type 


(3)  Impervious  Core  Concrete  -ore  wall  underneath  entire  earth  enbann- 
aent1 

(4)  Internal  Drainage  Svsten  None  observed 

(5)  Miscellaneous 


b.  Crest 


c. 


on  the  left  side  of  the  spillway. 

588.2  M.S.L.,  to  the  maximum  top 

-f  das,  390.2  M.S.L.  The  average 

top  of  dam  is  elevation  590.0  M.S 

(2) 

Horizontal  Alignment  The  crest  width  varies  f roc  about  3.0  ft.  to 

4.5  ft. 

(2) 

Surface  Cracks  None  observed 

(4) 

Miscellaneous  Most  of  the  crest 

of  the  das  Is  covered  with  brush 

and  trees.  A  footpath  Is  located 

on  the  upstreae  side  of  the  crest 

On  the  left  side  of  the  spillway  wall,  the  crest  Is  eroded  to  the 

top  of  the  concrete  core  wall. 

Upstream  Slope 

(1) 

Slope  (Estimate)  <V:H)  1V:2.2H 

(2)  Undesirable  Grovth  or  Debris,  Animal  Burrows  The  entire  jpstrear 


(3)  Sloughing,  Subsidence,  or  Depressions  A  depression  exists  from  Che 


uprooted  tree.  There  appears  to  be  some  sloughing  or  subsidence  of 

the  riprap  at  normal  pool  level, _ 

(4)  Slope  Protection  The  upstream  face  la  protected  with  rock  riprap 
>Vf  norms*  pool  level. _ 


(5)  Surface  Cracks  or  Movement  at  Toe  Unobservable  at  time  of  Inspection 


Dovnstrear  Slope 

(1)  Slope  (Estimate  -  V:H)  IV  •’  2-1H 

(2)  Undesirable  Crovth  or  Debris,  Animal  Burrove  entire  downstream 

slope  Is  covered  vlth  brush  and  trees.  There  are  also  3  uprooted 
trees  on  the  dovnstrear  face. 

(3)  Sloughing,  Subsidence  or  Depressions  Depressions  exlsr  fror  r^ie 
uprooted  tre*-  Mo  sloughing  or  subsidence  vas  observed. 

(4)  Surface  Cracks  or  Movement  at  Toe  Sr,nr  _ 


(5)  Seepage  None  observed  at  time  of  Inspection 


(6)  External  Drainage  System  (Ditches,  Trenches,  Blanket) 
observed 


(7)  Condition  Around  Outlet  Structure  The  nas"»nrv  *a _ vlth  a  -on  rete 

*~as  aAecmteiv  en^aaei»  the  2«»”ln.  diameter  outlet  pipe. 


(1)  Erosion  at  Contact  None  observed 


(2)  Seepage  Along  Contact  Hone  observed 


3)  Drainage  System 

a.  Description  of  Skater  *«  nr  drainage  avater  for  the  dar 


b.  Condition  of  System 


c.  Discharge  from  Drainage  System 


*)  ^n«t:r -aentatlot.  (Monusentation  Surveys ,  Observation  Vella,  Weirs, 
Piezometers,  Etc.)  _  None  observed  _ _ _ 


Condition  of  Dovnatreax  Channel  downatreax  channel  i.  *  nature,  «trea> 

located  In  a  wooded,  soxevhat  narrow  valley.  The  atrea*  has  soae  xinor  debri 


in  the  channel  and  the  slope  is  shallow,  approxixately  0.6  percent 


^•iudins  Dt«charae  Conveyance  Channel 


M. 


General  The  rectangular  shaped  spillway  consists  of  a  concrete  weir  and 
concrete  aides,  faced  with  stone  The  weir  Is  broadcrested  and has  a 
length  of  25  ft.  and  breadth  of  3  ft..  The  upstreaa  face  of  the  weir  Is 
Inclined  about  45*  and  the  downstream  face  is  vertical  and  has  two  concrete 


ich  1  ft.  wide  bv  2  ft. 


Condition  of  Service  Splllwav  The  spillway  Is  In  good  condition  with  no 
deterioration  observed.  The  upstreasi  ends  of  the  wlngwalls  are  mdemlned 
and  are  showing  signs  of  deterioration.  The  concrete  caps  for  the  assonry 
walls  at  the  spillway  crest  are  missing.  _  _ 


Condition  of  Auxiliary  Spillway 


8)  Reservoir  Drain/Outlet 

Type:  Pipe  I  _  Conduit  _ _  Other 

Material:  Concrete  Metal  Cast  Iron  Other 

Sire:  i.laaet*r  Length  Appro xl lately  8C  feet 

Invert  Elevations:  Entrance  370.0  M.S  l.  Estimated 

Exit  _ 569.66  M.S .L. _ 

Physical  Condition  (Describe):  Unobservable 


Material:  Outlet  appear*  to  be  In  food  condition. 

Joints:  _  Unobservable  Alignment  Tnobser vabie 

Structural  Integrity:  _ Structural  Integrity  should  be  satisfactory 


Hydraulic  Capability: 


Means  of  Control:  Cate  Valve _ _ _  Uncontrolled 

Operation:  Operable  *  Inoperable  Other 

Present  Condition  (Describe) :  ^  control  for  the  gate  Is  rue tv  but 

according  to  the  owner's  representative,  it  has  been  operated  within  the 
last  year.  The  concrete  gatehouse  contains  the  outlet  gate  and  appears 
to  be  In  good  condition. _ _  _ _  _ 


f)  Structural  -  Mot  Applicable 

a.  Concrete  Surfaces 


b.  Structural  Cracking 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 


d.  Junctions  with  Abutaents  or  Embankments 


J 


.  Drains  -  Foundation,  Joint,  Faca 


Seepage  or  Leakage 


Joints  -  Construction,  etc. 


Foundation 


Control  Cates 

1.  Approach  &  Outlet  Channel* 


a.  Energy  Dl**lpator*  (Plunge  Pool,  etc.) 


n.  Intake  Structure* 


o.  Stability 


p.  Mlscellancou* 


10)  Appurtenant  Structure*  (Pover  Hou*e,  Lock,  Catehou*e,  Other) 

a.  Description  and  Condition  A  concrete  *tructure,  containing  a  *prlng- 
hou*e,  la  located  on  the  right  upatreaa  side  of  the  dam .  The  concrete 

top  for  thl*  *tructure  1*  cracked  In  *everal  place*. 
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HYDROLOGIC  HYDRAULIC  DATA  AND  COMPUTATIONS 
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CHECK  LIST  FOR  DAMS 
SEROLOGIC  AKD  HYDRAULIC 
EHCIMEERINC  DATA 


AREA-CAP  AC  ITU  DATA: 


Elevation 

Surface  Area 

Storage  Capacity 

(ft!)  “ 

(acres) 

(acre-ft.) 

1) 

Top  of  Daa 

388.2 

78.0 

1.081 

2) 

Design  High  Water 
(Max  Design  Pool) 

M  w 

3) 

Auxiliary  Splllwav 
Crest 

*) 

Pool  Level  with 
Flashboards 

,  _ 

5) 

Service  Spillway 

Crest 

585.0 

63.* 

8*1 

DISCHARGES 

1)  Average  Dally 

2)  Splllvav  9  Maxlaua  High  Uatar  -  Top  of  Daa  - 

3)  Spillway  f  Design  High  Water 

A)  Spillway  I  Auxiliary  Spillway  Crest  Elevation 
3)  Low  Level  Outlet 

6)  Total  (of  all  facilities)  9  Maxlaua  High  Water 

7)  Maxlaua  Known  Flood 

8)  At  Tlae  of  Inspection 


Volume 

(cfs) 

3  -  10 
*25 


33 

*78 

Unknown 
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crest 


ELEVATION:  588.2  ft 


Type:  tart*  tabanfcaent 

width.  3  ft.  to  4.5  ft. _ ^ength:  _ SAP  ft. 


Spillover  Iroed- 

created  weir 

Location  100  ft 

.  froa  left  abutaent 

SPILLWAY: 

SERVICE 

AUXILIARY 

585.0  ft. 

Elevation  }<on* 

Broad-created  weir 

Type  _ 

Width 

Type  of  Control 

X 

Uncontrolled 

Controlled: 

Type  . 

(Flaahboarda;  gate) 

Number 

— 

Sire/Length 

Invert  Material 

Anticipated  Length 
of  Operating  Service 

Chute  Length 

1.3  ft. 

Height  Between  Spillwav  Creat 

&  Approach  Channel  Invert 
(Weir  Flow) 

HTT  *HZTEROLOCICAI  OACES: 
Type:  San* 

Location: 

Records: 

Date: 

Max  Reading: 


FLOOD  WATER  CONTROL  ST  STEM 


Warning  Svstea: 


Non* 


Method  of  Controlled  Release*  (pechanlsu) : 


24"  blov-off  pipe  at  to*  of  d—  controlled  by  a  valve  in  the  gatehou** 


JRJUXAGI  AREA 


1.34  ag .  ml . 


DRAINAGE  RASIN  RUNOFF  CHARACTERISTTCS: 

Land  Use  -  Type :  About  101  residential,  71  lake  surf set,  831  wooded 

Terrain  -  Relief:  Moderate,  about  31  to  131  alopea  _  _  __ 

Surface  -  Soli:  _  Po°r  permeability  _ _ _ _ _ _  _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
surface  or  subaurface  conditional 

There  were  no  known  plans  for  altering  the  existing  runoff  patterns 
at  the  tine  of  the  Inspection. 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 
None  observed.  Ail  slopes  well-vegetated. _ 


Potential  Rackvater  problem  areas  for  levels  at  maximum  storage  capacity 
Including  surcharge  storage: 

Orange  and  Rockland  Utilities.  Inc.  building  is  subject  to  flooding 


if  the  reservoir  rises  substantially. 


Dikes  -  Floodvalls  (overflow  i  non-overflow)  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  Nome 

Elevation:  _  _ 

Reservoir: 

Length  f  Hsx'mm  Pool  3.500  ft.  ^Top  of  Dam  El.  5P0.3  M.S.l 
Length  of  Shoreline  (f  Spillway  Crest)  *3,0(K  _ 
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KF.X.QR  AHDUH 

HE:  Telephone  conversation  with  Peter  Dush,  Ilonroo 
Villose  Engineer  regarding  description  of  the 
underground  caverns  under  the  large  Orange  and 
Rockland  lake* 


When  vc,v?ore  excavating  for  a  foundation  for 
the  dara,  we  wont  down  to  a  depth  of  over  50*  before  we 
found  solid  rock  and  near  the  bottom  there  were  two 
streams  of  wntor  running  in  the  footing  excavation. 


Mr.  Rush  ir.ade  numerous  tests  to  doternino 
if  one  cavern  hod  any  connection  with  the  other  cavern 
and  tests  proved  that  they  \>cre  entirely  &gpa rate.  Je 
planned  and  constricted  acrarnte  outlets  froa  these 
caverns  so  that  the  outlet  from  one  cavern  v/jg  pi"ped 
axfbso  the  hi/thvay  and  through  a  concrete  box,.,  n ere  a 
gate  va-Lra.  was  placed,  and  the  pipe  continued  to  the 
spring,  around  which  a  wall  was  built  at  that  same  tire. 


The  other  cavern  was  securely  sealed  and  a 
pipe  and  concrete  masonry  extended  to  the  top  of  the  da/i 
so  that  a  "Beep  “well'  pUsfp  could  be  ddhrtPfctld  t6~that 
source,  which  w51  Cl  srW  TTC  ETTaC TIM1  3TO  Tound  to  be 
LDod'^yj  dr  inking.. jmr  poses.  The  capacity  of  this  cavern 
Ik  20  gallons  j)er  pinuto  continuous  flow. 
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145  *»ct  >2:  ?  ''treot 
Now  York  C,  *1.  Y. 

At ton*  Ion  r.  Chorion  *'  crun  iid 

2e*r  i  .  .id  or.  iid  : 


lnce  ny  rotui  ei  o  »  ♦>  e  -onth  ,  I  h  .  •«  noticed 
o  raft  cu*.  In  U.t  Uilidle  <f  our  ’  *c,  -It4'  ?o  .o  *  »!»■/♦»* 
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pure *r' a*  »  r/’tCAl  fjrv >t  lr  ^r~*r  to  ofct  #ln  p<>p**#reir/  o.*  t.*»c 
vall**y  whore  the  lek*  la  located.  Our  -n<;in*cn,  Knight, 
'dual.  y  Thompson,  drilled  n.  r.ut.bvr  of  teat  hoi"*  acroea  the 
valley  to  arctrt&in  th  '  underground  condition*  before  rukln,, 
thoir  drawln-a  for  the  construction  of  thn  lin,  which  wo* 
cftt*r<*rd  built  to  iopound  th-  w^ur  of  the  atrean  ?olns 
dow-  through  the  valley. 

In  ord«  r  to  hj  /e  a  tl^ht  1  i*a  It  wn*  nccosaory  for 
us  to  firat  rcuov*  the  earth  acront  the  valley  and  then 
rccsovo  th*  llseaton*  to  a  depth  in  the  lowoat  place*  of 
oore  than  50'  In  ordor  to  reach  the  rronit*  rod:  formation 
upon  which  to  atort  the  foundation  of  the  das. 

Of  cour**  wo  knew  that  there  waa  a  large  spring 
bubbling  over  with  noarly  400  gallon*  of  water  p«ir  olnuto 
below  the  propoaod  »ltQ  of  th*irqca  "ipd  when  we  rutd  excavated 
€o  the Tflfa  ro~c£.  ~wo  round  two  *tro*u*  of  underground  water, 
each  of  which  hod  oo  ralatlon  to  the  etreas  paearhgTTiroirjh 
th*  ceodow.  On*  of  the**  atrean*  wae  aeaiod  off  tight  and 
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Mr.  Charles  MxcDonald 
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connected  with  tho  aland  pip*  that  gooa  us  throj-rh  thi  car? 
of  our  dan.  The  -se  ■f'JUrv'Jiir'  of  lV.ll  li,  leg-sther  with 

till*  LtLV  It  too*:  to  ralaa  the  *iter  level  In  our  a*  nnd  ylpa 
until  It  b^esae  stationary,  Indicated  that  t h ct o  i/a s  nr  ur.icr- 
ground  res'rvolr  holding  sufficient  tnt»r  for  a  sr^ll  vlllsgo. 

The  othor  streams  of  water  could  not  bo  trapsed  Into 
the  lake  and  that  streau  Is  still  running  end  cooing  to  tho 
turfaco  In  the  abu/e  r.entionod  8?1rln^.  TMs  a  jr  lng  was  '*  » « - 
porarlly  dry  whon  our  punps  were  operating  to  doep  th'  ex¬ 
cavation  dowatered  ar  i  w»  thought  It  a  rood  tL-  •  to  cl^uii  the 
■uc*<  out  of  the  spilng  and  build  a  wall  around  It.  This  we 
did  and  were  surprised  ts  fin.t  sot  j  r  i  stoden  boit*.*J,  In¬ 
cluding  *on*  te*th,  in  th»*  rrick  of  the  spring ,  which  indicated 
that  that  arl  al  went  ther  for  a  drink  of  water  th'v-'.nda 
of  ye  «ra  ago,  beciae  nlrcd  In  th*  »nt.*r  orvl  died. 

J*  sre  telling  yn*.  of  this  reaer/clr  in’  spring 
hectare  of  *.*-  t  r«j»te  possibility  thst  you  irllllr.,  thn  h 
the  bed  o'  wo  ink*  night  ro/ila  a  p«»-«n,  e  of  wat-*:  fr 
our  lake  into  th  unler^rou  reservoir  at  into  tho  sprit: 
b*lo«  the  i  «  ,  In  whlc^  ci<»  yo  nignt  lose  tho  lake. 


To  tre  vtry  In  y , 

0r» Aiil  •  •CCXl.W1  ;l.‘  7'IC  CO-HAM 

H.  V.  $nlth, 

Pr«»s!  lent 


R-S/blu 

cc:  Kr .  J.  S.  Dlxb/.  District  Engineer, 
How  York  Stito  High  toy  Dept. 
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Bon,  Roy  0.  Finoh, 
3 tut#  Engl n##r, 
Albany,  V.  T. 

Dear  Slri- 


On  July  16,  1926,  Ur.  T.  S.  Bailey  of  thia 
department  mad#  an  in#p#otion  of  the  dam  be  Inf  built  on 
Willow  Brook,  near  Monroe.  Mr.  Buah,  the  engineer  in  charge, 
informed  him  that  work  had  been  returned  early  in  May  and 
would  be  ooapleted  about  November  1,  1926. 

The  exoavation  ie  praotioally  90<  oonplete  for  the 
oore  wall.  A  email  amount  of  exoavation  remains  to  be  done 
in  the  oore  wall  foundation  near  the  weet  side  of  the 
valley,  where  the  limestone  is  being  removed  down  to  the 

gneiss. 


Th«  backfill  of  the  foundation  trenoh  is  about 
70*4  oooplete.  186  feet  of  pore  w*ll  is  oonpleted  to  grade. 
Shcoavatlon  for  the  spillway  and  waste  ohannel  is  in  pro¬ 
gress.  The  blow-off  oonduit  la  being  oonoreted.  No  embank¬ 
ment  has  been  dono.  A  seotion  of  the  waste  ohannel,  about 
30  feet  long,  below  the  blow-off  oonduit,  has  been  lined, 
as  shown  on  the  plans. 

Ur.  Bailey  reports  that  the  dan  ie  being  oon- 
struoted  striotly  in  aooordanoe  with  the  approved  plans, 
and  the  foundation  is  exoavated  in  every  oase  to  satis¬ 
factory  material. 


Ver; 


truly  yours,  / 

f  ■**-  s  / 

^r.  ,C,C+i  fa  ‘  tL±=L. 


KNIGHT.  BUSH  &  THOMPSON 


C1VU.  INOINtCM*  *NO  SOMVCVOW* 


September  £Gth,  19L£. 
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SrP  NP5 

Oul  s.  •  »„kJ 

MONHOI  N  Y_  f  -V.  A 

°LM>rC-iAAlu 

Arr/t>_  _ 


■vua  4E0,  v  .  H. 
ronroe. 

*ir.  Boy  0.  Flnoh, 

Stats  ^kiglnser, 

Albany,  ".  T. 

Daar  Slr;- 

Bsplying  to  your  letter  of  tho  £let  Inst.,  concern- 
lng  the  work  done  at  7111ow  Brook  dnm,  we  hcTe  to  state  that 
prior  to  suspension  of  work  In  robruar7,  19E4,  about  three 
hundred  feot  of  excavation  for  the  corewall  had  been  rede  and 
about  one  hundrel  feet  of  oorewall,  varying  in  hslrhtffrum 
ttrelve  tottwenty  f#4t,  had  been  placed.  The  depth  of  •exrarct  l on 
In  rock,  from  natural  surface  to  foundation,  varlcl  from  three 
to  eighteen  feot.  'to  concrete  was  placed  until  solid  rock, 
free  from  faults,  fissures  and  seams,  was  ranched. 

The  rock  bottom  is  partly  limestone  end  partly  hard 
blaok  shale. 

7hsn  work  was  suspend*!  the  execration  flooded  and 
remained  so  until  about  two  weeks  ago  when  pomps  were  jut  in 
oporatlon  to  remore  the  water. 

On  the  £lst  Inst,  work  was  resumed  an  l  has  conBistel, 
principally,  of  razoring  the  debris  and  tat  rial  .  Mch  eloughed 
In  due  to  the  flooding,  and  the  continuation  of  cxoavstlng. 

A  short  section  of  the  bottom  Id  about  ready  for 
the  oorewall  and  concret/lng  will  be  resumed  some  time  next 
week. 

As  to  the  various  materials  encountered  in  maxing 
the  excavation,  they  are  clearly  shown  by  the  oorlnr  sheet 
furnished  your  Inspector,  lir.  Kellog,  when  he  visited  the  work 
on  July  7th,  last. 

!f 0  cross-sections,  to  determine  qunntltloo,  r re 
taken  as  the  work  is  being  done  directly  by  the  "'range  A  .lock- 
land  Electric  "0.,  the  owner,  hence  we  have  no  record,  other 
than  the  boring  sheet,, of  the  depths  and  rlni elf ientions  of 
the  various  nnter'als  eneounterel.  Fowev»r,  f-or.  cur  ob.  ervntlone 
of  the  banks,  we  have  found  th"  borlnp  sheet  to  be  quite  re¬ 
liable  as  to  olnsalf lcatione  and  deptha. 

7e  would  nsk  that  you  kindly  extend  the  time  of  the 
permit  for  construction  from  November  1st,  19£t ,  the  original 
date,  to  November  let,  19£6,  ns  it  will  not  be  possible,  with 
the  plant  and  equipment  being  used,  to  complete  the  work  this 
season. 

Should  you  requlrs  further  Information  c  ncernlnr 
the  work  we  will  be  glad  to  furnish  it,  also,  we  would  be  pleased 
to  have  your  lnepeotor  visit  the  work  scon. 

Very  truly  yours, 

_  <  v  •  yy  /? _ *'  * 


KNIGHT.  BUSH  S  THOMPSON 

CIVIC  INOINCC**  AND  IURVtYO«« 


\  L ..  - 

U«  I  U.L  *«c 


mivwMi  it  f  i 

August  4th,  1926. 


MONROE 


fa.  SjJ' 

a  nito _ _ _ 


Mr.  ^oy  C.  Finch, 

State  llnrlnoer, 

Albany,  n.  y. 

Dear  Sir,- 

Hsplylng  to  your  letter  of  July  £Gth,  concerning 
grubbing  at  the  lee  site  of  the  'Tlllow  Brook  'oc ,  *>em  ”o. 

460,  L.  Hudeon,  we  with  to  report  thet  the  excavntlnr  la 
being  done  with  a  drag-line  excavator  nnl  the  r  Hth  of  the 
excavation  la  ouch  greater  than  wouli  b*  the  eaBe  were  It 
being  done  by  vertical  trenching.  The  tops  of  th**  si.  pee 
of  the  excavation  fall  very  near  thr  toe  oi  the  proceed 
enbankrent,  1.  e.  not  ouch  of  the  embankment  will  f » 11  out¬ 
side  of  the  limits  of  the  excavation.  However,  re  nature  „ou, 
wherever  grubbing  and  removal  of  top  soli  are  necesurry  It' 
shallbe  done. 

Concerning  the  materials  encountered  in  maklnr  the 
exdavatlon,  we  furnished  your  Inspector,  ”r.  “ell  g,  with  a 
olaaslf loation  sheet  showing  the  rnntua  ante 'lnls  and  thoir 
depths;  this  sheet,  n  believe,  fnroish*e  th*  Information 
requested. 


Vory  t’-uly  yours, 


UUMM)  *4T* 


l.i|*  •  il  i  . 


t  r*l  •**•*<■ 


ST  ATI  or  ST>t  YORK 
DKRARTMK.ST  Of 


j  fctatr  fctumurr  attft  ^ururyor 


ALBANY 


R ^  '  Y?2  L>  ^Ol\*  K  1**4 

Disposition  Z^.^WwV  ^  «* 

M»»  inspected. _ _ : _ 


Dun  No  ^5 0  4  rt'UCUOfJ 

S«Ui  No  4  & 

\V  v  ,k* 

PkWft-'-- 


Watershed 


.*-*• 


Foundation  inspected 
’  Structure  inspected 


Application  for  the  Construction  or  Reconstruction  of  a  I)ain 

4 

Application  is  hereby  made  to  the  State  Fngineer  Albany.  N  Y  in  compliance  with  the  provisions  o  hapter 


LXV  of  the  Consolidated  Laws  and  Chapter  647  Laws  of  1911  lection  it  as  amended  (or  the  approval  of  speed 
cations  and  detailed  plans  marked  Ur tuyjp  >!t  Rockland  loctric  o.  j  i  lai)S  for  LdJti 

at  Jtpnrocj  N.  X. 

herewith  submitted  (or  the  '  ol  a  dan  »  ated  as  stated  below  All  provisions  of  law  wih  be 

compiler)  with  i»  the  erection  of  the  proposed  dam 

t  The  dam  w.l  be  on  Willow  Drnok  branch  of  ’lOOlUiU  CrCCL  in  the  towr 


of  BlOOWlrifi  Grofc  ,  County  of  Ul  an.T<? 

and  1  3/S  mile  noi-tli.fi  stcrlj  from  the  Village  or  Lonrac 

*<•*••••  %«4  4mMa  tmm  •  <wB  b— 4>—  r  ltaf*  ww  tb«»  ro>lt  mr  iastt  mi  •  itm 

s  The  name  and  adureas  of  the  osrner  is  Urnn^C  i:  HoclI  huI  lCCtric  Co».  HonrOC,  K.  1  . 

sa  T 

}  The  dam  will  be  usal  for  lfilpOUlldiil^  water  for  tiUalaJti;  st  an  coiiui'nmrs 

4  Will  ary  part  of  tha  dam  be  built  upon  or  iu  pond  flsar’  3-  Fv.:e  o  <*  • 

j  The  watershed  at  the  proposed  dam  draining  into  the  pond  to  be  formed  thereby  is  1  •  »G 

*  «*  ♦  .  i 

square  mdea 

A  The  proposed  dam  will  have  a  pond  area  at  the  tpdlcrest  elevr.non  of  seventy-'  our  acres 

and  will  impound  23j  000,000  culnt  (eel  of  water 

7  The  lowest  part  of  the  natural  shore  of  the  pond  w  tWClVC  (.1"  )  fact  vesltca  ah  re  t-v  s*  —  st 

nt  jurtet .  walianionrnt 

and  everywhere  star  the  shore  wii;  lw  at  leaat  TiYC  feet  shove  tin  ipdlc-.  natural  shore* 

5  The  maximum  known  flo*  of  tlie  stream  at  the  dam  site  was  — - tubn  feet  per  secrr«.l  on  -  —  - 


9.  Hate  if  any  damage  to  hie  or  to  an)  bindings,  roads  or  otiicr  ,»r  v  >  con  tie  m  s. 

failure  of  the  proposed  dan  POfflOCC  to  rood*  ami  bridre*  ,  SllTllt  d^iu  t 
huiliUrifia  probable..  d.uoa^c  to  life  inprol  able 

10.  The  natural  material  of  the  bed  m  which  the  promoted  dam  «nj  m  u  „  i  * 

shale  sate  umestone  et  Corcwall  on  Unci»s,  bhalc  VU*  LI  (  nil  wi*.  - 

clay  and  hardpan. 


AD-A105  933 


UNCLASSIFIED 


BAKER  (MICHAEL)  JR  INC  BEAVER  PA  F/G  13/13 

NATIONAL  DAM  SAFETY  PROGRAM.  WILLOW  BROOK  DAM  (INVENTORY  NUMBER — ETC(U) 
AUG  81  G  KESTER  DACW51-81-C-0010 

NL 


N 


END 

DATE 

FILMED 

I  -81 

DTIC 


?.*  2 
A?OS»3 ■ 


«t  the  tyuKrett  efeva 


clay  ind 

it  The  material  A  the  nehl  bank.  ut  the  with  (sa >\|rre«l  tigmel 

Ujd  uu»  matenai  ha*  *  top  dope  of  3  inches  vertical  to  •  foot  hortsontal  on  the  center  line  of  the  dun  e 

P  *  # 

vertical  thickness  at  this  deration  of  fl  ice t,  and  the  top  surface  aaUnda  for  e  vertical  Imght  of  20  iect 

above  the  tpdkmt  -  „ 


»  i»  The  material  of  the  left  bank  w  fXArdpnn  hac  a  top  dope  of  1  l/2nchea  to  a  foot  hnrmoaUa, 

-  to  too  of  noun tarn 

feet,  and  a  height  of  A  teet 


S\ 


a  thdcnni  of  A  leet,  and  a  height  of  „A  leet  V  ,*»  ' 

i)  stale  the  character  of  the  bed  and  the  banka  ta  reaped  to  the  hardnaaa,  pern  mtnaer  water  waring  effoof 
of  exposure  to  air  and  to  water  uniformity,  ate  QtC  btd  Qt  UlC  ThllSJ  If  1 AXCT  Hi  AHU  about 
lft.  deep,  jl  layer  of  impervious  blue  claj  about  10  ft.  dpep  anil  a  layer  of 

«lby,  gravel  a-id  boulders  about  3  ft.  deep  mverlujin~  the  rook  which  at  the 
left  bank  la  <rnela»,  middle  'shale  and  left  bank  limes toneT  ~ 

14  If  the  bed  is  ui  U-)wrv,  are  the  layers  bonaontai  or  inclined?  Inclined.  -  U  inctined  what  a  the 

direction  of  the  dope  relative  to  the  caw  Ur  ,<ne  of  the  d%m  and  the  wfoi  veruoaj  to  a  foot  honenwtol?  Chet  UUM- 

* ' ■  O  '  »  * 

stuue  at.  the  rJLgiii  bank  Is  inclined  about  3*  ill  downward  upsiyfragg  _ 

i  • 

lj  What  ii  the  thtdeaem  of  tha  layers*  FrOPI  tWO  %Q  f  ig  lfet± _ 

-  •  •  a 

ih.  Art  there  any  porous  seams  or  (mutes  lM«  iji-  tbs  .  imeaLune.  „  ,  >. — w 

if.  Wuru  Tha  epUlemy  of  the  above  prwpawd  dam  will  be  25  leet  long  »  the  dear  tha  waters 
will  be  held  at  the  right  end  by  a  CO  PC  Wall  4D|1  bilUk  the  top  of  which  win  be  fi  lea t  above  tha 
•puJcxest  and  have  a  top  width  of  ft  leet  and  at  the  left  and  by  a  CO TC Wall  S£Ul  bank  the  tap 
of  which  will  be  &  l«wt  above  the  spdierset,  and  have  a  top  width  of  fl  tact 

il  There  will  be  afoo  (or  (food  discharge  a  prpe  24  inches  in  diameter  and  the  bottom  wul  be  1A*17 


teet  below  the  spdkreat  a  ihuce  or  gite  2  feet  wide  ta  the  ewer  by  2  (eat  fogh  and  the  bottom  enb 
be  id.  17  feet  befoar  the  spdicreet 

it  Anus  Below  the  proposed  dam  there  will  be  an  apron  MEof  natural  lsdgC  rock  _ 

teet  tong,  (set  wide  and  feet  thick  The  downstream  ssde  of  the  apron  will  have  a  'Hick neat 

of  Jaat  for  a  width  of _ Jhs 

ta  Pinna  Each  spphcatmn  for  a  permit  of  a  dam  over  i  s  feet  ut  "wight  msst  be  aommpamtJ  by  a  location 
map  and  complete  worfong  drswng*  of  the  propoeatl  structure  Each  drawing  mould  have  a  title  giving  the  parts 
shown,  the  name  of  the  town  and  county  m  which  the  dam  tiU  ta  lueatmi  and  the  name  of  lie  owner  ami  of  the 


The  ocation  map  (If  S  Cantor  cal  Quadrangle  or  other  eiapl  should  show  the  ruct  location  of  the  proposed 
<nm  of  btuidmgs  below  the  dam  which  ought  be  damaged  by  any  failure  of  the  dam  of  roads  sdiaomt  to  or  crossing 
the  stream  below  the  lam  giving  the  towset  elevation  of  the  roadway  above  the  stream  bed  and  j-vtng  the  shape 


the  height  and  the  width  of  stream  openings  and  of  any  embankments  or  seep  dope*  that  any 
Afoo  indicate  the  iiaracter  and  use  mads  of  the  gnmau 


lhe  aiuvkju.  iraeuigs  thoutd  give  all  the  dimcns^Mta  necessary  for  the  'Aicufa.mnt  of  the  stability 

of  Jm  structure  and  til  the  information  asked  for  btrow  under  **  bkruhea  There  may  be  attached  to  the  plane 
any  written  .tporti  caicuiatiooa  -nvsstigaUons  or  oputioaa  that  may  aid  in  showing  the  data  and  method  uecd  by 

the  damgnex 

it  Skbtcmm  Pot  unui  and  unimportant  etructurea  if  ptaae  have  not  been  made  an  the  back  sheet  of  this 
a»yi nation  make  a  sketch  to  seek  for  each  different  cross section  at  the  tugboat  pouH  showing  the  height  and  the 
depth  from  the  surface  of  the  foundation,  the  bottom  width,  the  top  width  <foe  a  concrete  or  masonry  spill  at  it 
mrhes  below  the  ant)  the  elevation  of  the  top  m  reference  to  the  spsOcrmt  the  length  of  the  section  and  the 
material  of  wfwch  the  eection  n  to  be  oonetructed  Mark  each  section  with  a  capital  letter  Also  sketch  a  pian 
•how  the  above  sections  by  thev  top  tinea,  giving  the  mark  and  the  length  of  each  the  openings  by  their  honaowtal 
dmaanmem;  and  the  abutments  by  then.top  width  and  top  lengths  from  the  upstream  face  of  the  spukreat  and 
give  the  eltvsliQB  of  the  top  is  reference  to  the  ipllasn 

n  Eisnnom  si—  r—  .a-  — -  •* ; - u —  1  — 1  ji -» i,— * . —  ^  — ---nt  Prerti 

Marks,  of  the  aprikreet  for  any  misting  dam  oa  the  proposed  dam  site,  at  tha  middle  and  at  bath  ends  of  the  spin. 

a 

and  of  the  spiDcreet  for  the  above  proposed  dam 

>j  hanrtas  When  so  instructed  send  samples  of  the  materials  to  be  uaed  m  the  construction  of  the  proposed 
dam.  uamg  shippmg  tags  which  wifi  be  furnished  Per  send  one  half  a  cubic  feet  «  dawreil  far  cement  utree  psets 
and  far  the  natural  bat  twenty  cubic  mrhaa 

at-  iwarecno*  St-ta  how  impecuon  ■  to  be  provided  far  luring  const  met  ion  Construction  tQ  _ 

he  done  under  aupcrriaion  of  Jani-iiit*  Bush  k  Hutaiieun,  iii&lnccrsw _ 

lots:  The  coronal 1  la  to  bo  carried  down  to  oolla  rock  foundation  and 


extend  Into  the  rook  at  each  end 


MEMORANDUM  ?0R  MR.  A.  R.  *3 Kill.  DISPSCTOR  0 »  JOCKS  AMD  DAIS 


I  hare  examined  the  eeotlon  eabaltted  bj  Knight,  Bush  k 
Thompson  for  the  spillway  of  the  proposed  lea  to  be  built  bj  the 
Orange  k  Boo XI and  Slectrlo  Company  at  Willow  Brook  near  Monroe, I. T. 

I  hare  figured  this  seotlon  for  stability  and  sliding  under 
tbs  following  oondltlonoi 

Height  of  eater  4  feet  over  oreet. 

to  weight  figured  for  water  on  oreet. 

Uplift  of  one  quarter  the  total  head  at  the  upatreaa  faoe 
of  the  daa,  diminishing  to  sero  at  the  downstream  faoe. 

to  bask  pressure  froa  water  below  daa. 

Itesonry  140  pounds  per  oublo  foot. 

Under  these  oondltlsne  I  find  the  resultant  pressure  to  be 
3.1  feet  froa  the  downetreaa  faoe.  This  le  0.45  feet  Inside  the 
middle  third.  The  ooefflolent  of  sliding  le  0.477  under  the  same 
e  seditions. 


Assistant  toglneer. 


i 


April  14.  1*14. 
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KNIGHT,  BUSH  &  THOMPSON 

CIVIC  (NAINUM  AND  •UNVIYOftft 

UWIAHONI  K  •  I  MONNOI  N  y 

April  21«t ,  1024. 


Ur.  Arnold  G.  Chapman, 
Deputy  State  Engineer, 
Albany,  N.  Y. 

Dear  Sir:- 


Daai  No. 
llonroo. 


460  Lower  Hudson, 


'  **  '*•« 


Vy. 


We  are  sending  you  horewith  a  sketch  showing  a  revised  section 
for  the  wasto  weir  or  spillway  of  the  Willow  Crook  Dam,  proposed  to  be 
built  by  the  Orange  &  Rockland  Electric  Co.,  near  Uor.roe,  N.  Y. 

This  section  is  designed  to  Meet  the  requirements  set  forth  in 
your  lotters  of  February  7th  and  Larch  4th,  1024;  1.  o. ,  ataxii.ua  crest  er 
overflow  4  feet;  uplift  pressure  at  upstrean  edge  equa  to  one-quarter  of 
the  maximum  head  (4/l0)  and  diminishing  uniformly  to  ?.o  *o  at  the  down¬ 
stream  edgo;  no  downthrust  due  to  weight  of  water  on  crest  of  weir;  no 
back  pressure  on  downstream  face  and  weight  of  masonry  assumed  to  be  140 
pounds  per  cubic  foot.  The  area  of  the  section  shown  on  the  accompany¬ 
ing  sketch  does  not  Include  the  foundation  bond  koy,  nor  has  any  deduction 

been  made  for  the  rounding  of  the  comers  of  tho  steps  on  the  downstream 

*  ... 

side. 


Should  this  section  sraet  with  your  approval,  we  would  ask  that 
you  plosso  return  the  plans  submitted  so  that  we  may  correct  them  to  agree 
with  this  rovlslon. 


fery  truly  yours, 


KNIGHT,  BUSH  5  THOMPSON 

CIVIC  CNOINCCWS  ANO  (URVtTOM 


iiiiHum  ai  >  i 


f'Vinirnom  WoUr  L«v«\  CV,  SI9Q 


MONROI.  N  V 


-  IT  _ 

r _ t  .  t,  me 

a  [T  r  /  y  r" 

t  $»A  J  e  .A  Bi 


.»  \\J  S  mu 

,,1  s  jl  |  }  \  h  J 

-  H  a  S  MIS 

1  r^=  j  !  5  v  • 

ii  HI 

u».J  FSfr*~'^  x 

r  JPfrf 

I  /I !  1 

I I  i  .  1 


i 


Vxr 


*-TV»  / 

/ 

/ 


/y  +*• 

/  rT~  1 1_ 


tv  »T»0 


L  ■_ 


W«*gVi'  of  Wooont^j  >40*  C*rt 


Sca'e  D  minttom 
tjcoU  forc«s  •  IOOO* 


ORAtNGr  gtRocKUAtio  tuccTmc  Co 
5  WlHow  ESr*ooK  Dom 

Section  orWwTcV^ci** 

AprU-t%*\9?A 


/ 


•  •  W 


